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Dear Sir: 

The undersigned, Judith W. Zyskind, does declare and state that: 

1. I am the sole named inventor of the subject matter claimed in the above-identified 
patent application. 

2. I am familiar with the specification of the present patent application, including the 
methods described therein and the details of the examples that are described therein. 

3. I have extensive experience in the field of microbial genetics and molecular 
biology as evidenced by my attached curriculum vitae (Exhibit A) 

4. This Declaration is being submitted to demonstrate that the subject matter first 
described in the reference Kalabat, et al. (1998) Biotechniques 25: 1030-1035, was solely 
conceived by me. 

5. I am one of six individuals listed as a co-author of the Research Report, entitled 
Chitobiase, A New Reporter Enzyme, which was published in December 1998 in Biotechniques 
25:1030-1035 (Kalabat et al). 

6. My name is the last to appear in the list of co-authors that is associated with the 
Kalabat et al article. Additionally, I am listed as the author to whom correspondence regarding 
this article should be addressed. 
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7. The subject matter first described in the reference Kalabat, et al was solely 
conceived by me. 

8. Each of the other individuals listed as co-authors of the Kalabat et al article did 
not contribute to the conception of the invention claimed in the subject patent application. 

9. I further declare that all statements made herein of my own knowledge are true 
and that all statements made on information and belief are believed to be true; and further that 
these statements were made with the knowledge that willful, false statements and the like so 
made are punishable by fine or imprisonment, or both, under Section 1001 of Title 18 of the 
United States Code and that such willful false statements may jeopardize the validity of the 
application or patent issuing therefrom. 
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Curriculum Vitae 
Judith W. Zyskind ^^«^ 

Positions: Director, Bioscience Center, San Diego State University 

Founder, Consultant, Elitra Pharmaceuticals, Inc. 

Addresses and Telephone Numbers: 

SDSU: Department of Biology Home: 841 5 La Jolla Scenic Dr. N. 

San Diego State University La Jolla, CA 92037 

San Diego, CA 92182-4614 (858) 453-9233 

(619) 594-5374, office (858) 457-3686, fax 
(619) 594-5676, fax 
emai 1 : j zyskind@sciences .sdsu.edu 



Elitra: Elitra Pharmaceuticals, Inc. 

3510 Dunhill Street, Suite A 
San Diego, C A 92121 
(619) 410-3031, office 
(619) 410-3810, fax 
email: jzyskind@elitra.com 



Education: 

B.S., University of Dayton, Dayton, OH, 1961, Biology 
M.S., Iowa State University, Ames, IA, 1964, Biology 
Ph.D., Iowa State University, Ames, IA, 1968, Biology 



Experience: 



2001 - present Director, Bioscience Center, San Diego State Univ. 

2002- present Professor Emeritus, Department of Biology, San Diego State Univ. 
1 986-2002 Professor, Department of Biology, San Diego State Univ. 
1998-1 999 Chief Scientific Officer, Elitra Pharmaceuticals, Inc. 

1 997 Founder, Elitra Pharmaceuticals, Inc. 

1 988 Sabbatical, Professor Arthur Kornberg, Stanford University 

1 982-86 Associate professor, Department of Biology, San Diego State Univ. 

1977-82 Assistant Research Biologist, Univ. Calif., San Diego 

1974-77 Postdoctoral Fellow, Biology Department, Univ. Calif, San Diego 

1972-74 Postdoctoral Fellow, Biochemistry Department, Iowa State Univ. 

1970-72 Lecturer in Genetics Department, Iowa State University 

1969-70 Postdoctoral Fellow, Genetics Department, Iowa State Univ. 

1 96 1 -68 Graduate student, Bacteriology Department, Iowa State Univ. 
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Honors, Membership in Societies, etc.: 

Fellow of the American Academy of Microbiology 

Member, Editorial Board, Journal of Molecular Microbiology and Biotechnology, 1998- 
present 

Member, Board of Directors, SDSU Foundation, 1997-present 

Member, Board of Directors, Elitra Pharmaceuticals, Inc., 1997-2001 

Member, Scientific Advisory Board, Elitra Pharmaceuticals, Inc., 1997-present 

Governing Board member, California State University Program for Education and Research 

in Biotechnology, 1990-2001 
Co-Director, Microchemical Core Facility, SDSU, 1994-1997 

Co-Director, Certificate Program in Recombinant DNA Technology, SDSU, 1985-present 
The American Academy of Microbiology's Avantis Pharmaceutical Award (formerly the 

Hoechst Marion Roussel Award) Nominating Committee, 2000-present 
Member of the American Society of Biochemistry and Molecular Biology, American Society 

for Microbiology, American Association for the Advancement of Science, Association for 

Women in Science, and Sigma Xi 

Discovering Antibiotic Targets 

A major human health problem in the area of infectious diseases is the alarming increase in 
resistance to antibiotics in bacterial pathogens, where some pathogens have become resistant to 
all antibiotics. Because antibiotics target the products of essential genes, screening for 
previously unknown essential genes can lead to the development of novel and effective antibiotic 
drugs. There are estimated to be at least 400 essential proteins in each bacterial species, leaving 
385 unexplored proteins that could serve as targets for the development of new antibiotics. 
Identifying these proteins in pathogenic organisms is of great interest to the pharmaceutical 
industry because they encode potential antibiotic targets. Most of the approaches used currently 
for identifying new antibiotic targets from genomic information or genetic screening are time 
consuming and labor intensive. My lab discovered a novel, extremely rapid method for 
identifying antibiotic targets in pathogenic bacteria that uses antisense RNA to turn down protein 
expression. Following this discovery, commerialization of the technology led to the formation of 
Elitra Pharmaceuticals, Inc, http://www.elitra.com . 

Peer-Reviewed Articles 

Weaver, J. R. and Pattee, P. A. (1964) Inducible resistance to erythromycin in Staphylococcus 
aureus. J. Bacteriol. 88:574-580. 

Zyskind, J. W., Pattee, P. A., and Lache, M. (1965) Staphylolytic substance from a species of 
Pseudomonas aeruginosa. Science 157:1458-1459. 

Lache, M., Hearn, W. R., Zyskind, J. W., Tipper, D. J., and Strominger, J. L. (1969) Specificity 
of a bacteriolytic enzyme from Pseudomonas aeruginosa. J. Bacteriol. 100:254-259. 

Zyskind, J. W. and Pattee, P. A. (1971) Lysis of Bacilus subtilis, Escherichia coli, and 
Staphylococcus aureus by phenethyl alcohol. Can. J. Microbiol. 17:1327-1333. 
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Zyskind, J. W. and Imsande, J. (1972) Regulation of penicillinase synthesis: a mutation in 
Staphylococcus aureus unlinked to the penicillinase plasmid that reduces penicillinase 
inducibility. J. Bacteriol. 109: 1 1 6-1 2 1 . 

Imsande, J., Zyskind, J. W., and Mile, I. (1972) Regulation of Staphylococcal penicillinase 
synthesis. J. Bacteriol. 109:122-133. 

Zyskind, J. W. and Pattee, P. A. (1972) Density transfer studies of DNA isolated from Bacillus 
subtilis after exposure to phenethyl alcohol. Genetics 70:215-232. 

Siano, D. B., Zyskind, J. W., and Fromm, H. J. (1975) A computer program for fitting and 
statistically analyzing initial rate data applied to bovine hexokinase type m isozyme. Arch. 
Biochem. Biophys. 170:587-600. 

Zyskind, J. W., Deen, L. T., and Smith D. W. (1977) Temporal sequence of events during the 
initiation- process in Escherichia coli deoxyribonucleic acid replication: roles of the dnaA and 
dnaC gene products and ribonucleic acid polymerase. J. Bacteriol. 129:1466-1475. 

Zyskind, J. W. and Smith, D. W. (1977) Novel Escherichia coli dnaB mutant: direct involvement 
of the dnaB252 gene product in the synthesis of an origin-ribonucleic acid species during 
initiation of a round of deoxyribonucleic acid replication. J. Bacteriol. 129:1476-1486. 

Fujimura, F. K., Zyskind, J. W., and Smith, D. W. (1978) The Escherichia coli dnaB protein is 
required for initiation of chromosomal DNA replication. Cold Spring Harbor Symp. Quant. 
Biol. 43:559-562. 

Zyskind, J. W., Deen, L. T., and Smith, D. W. (1979) Isolation and mapping of plasmids 
containing the Salmonella typhimurium origin of DNA replication. Proc. Natl. Acad. Sci. 
USA 76:3097-3101. 

Zyskind, J. W. and Smith D. W. (1980) Nucleotide sequence of the Salmonella typhimurum 
origin of replication. Proc. Natl. Acad. Sci. USA 77:2460-2464. 

Cleary, J. M., Smith, D. W., Harding, N. E., and Zyskind, J. W. (1982) Primary structure of the 
chromosomal origins (oriQ of Enterobacter aerogenes and Klebsiella pneumoniae: 
comparisons and evolutionary relationships. J. Bacteriol. 150:1467-1471. 

Takeda, Y., Harding, N. E., Smith, D. W., and Zyskind, J. W. (1982) The chromosomal origin of 
replication (priC) of Erwinia carotovora. Nuc. Acids Res. 10:2639-2650. 

Harding, N. E., Cleary, J. M., Smith, D. W., Michon, J. J., Brusilow, W. S. A., and Zyskind, J. 
W. (1982) Chromosomal deoxyribonucleic acid replication origins (oriQ of Enterobacter 
aerogenes and Klebsiella pneumoniae are functional in Escherichia coli. J. Bacteriol. 
152:983-993. 

Zyskind, J. W., Cleary, J. M., Brusilow, W. S. A., Harding, N. E., and Smith, D. W. (1983) 
Chromosomal replication origin from the marine bacterium Vibrio harveyi functions in 
Escherichia coli: oriC consensus sequence. Proc. Nat. Acad. Sci. USA 80:1 164-1 168. 

Smith, D. W., Garland, A. M., Herman, G., Enns, R. E., Baker, T. A., and Zyskind, J. W. (1985) 
Importance of state of methylation of oriC GATC sites in initiation of DNA replication in 
Escherichia coli. EMBO J. 4:1319-1326. 
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Junker, D. E., Rokeach, L. A., Ganea, D., Chiaramello, A., and Zyskind, J. W. (1986) A 
transcription termination signal within the Escherichia coli origin of DNA replication, oriC. 
Mol. Gen. Genet. 203:101-109. 

Rokeach, L. A. and Zyskind, J. W. (1986) RNA terminating within the E. coli origin of 
replication: stringent regulation and control by Dna protein. Cell 46:763-771 . 

Rokeach, L. A., Kassavetis, G. A., and Zyskind, J. W. (1987) RNA polymerase pauses in vitro 
within the Escherichia coli origin of replication at the same sites where termination occurs in 
vivo. J. Biol. Chem. 262:7264-7272. 

Jannatipour, M., Soto-Gil, R. W., Childers, L. C., and Zyskind, J. W. (1987) Vibrio harveyi N,N L 
diacetylchitobiase is transported to the outer membrane of Escherichia coli. J. Bacterid. 
169:3785-3791. 

Chiaramello, A. E., and Zyskind, J. W. (1989) Expression of E. coli dnaA and mioC genes as a 
function of growth rate. J. Bacterid, 171:4272-4280. 

Soto-Gil, R. W., and Zyskind, J. W. (1989) Primary structure, evolutionary relationship, and 
transcription signals of the Vibrio harveyi N 9 N-diacetylchitobiase gene. J. Biol. Chem., 
264:14778-14783. 

Mahaffy, J. M., and Zyskind, J. W. (1989) A model for the initiation of replication in Escherichia 
coli. J. Theor. Biol. 140:453-477. 

Chiaramello, A. E., and Zyskind, J. W. (1990) Coupling of DNA replication to growth rate in 
Escherichia coli: a possible role for guanosine tetraphosphate. J. Bacteriol. 172:2013-2019. 

Mahaffy, J. M., and Zyskind, J. W. (1990) A comparison of two models for initiation of 
replication in Escherichia coli. Proceedings of the Second International Conference on 
Mathematical Population Dynamics, Marcel Dekker, p. 747-765. 

Smith, D. W., Stine, W. B., Svitil, A. L., Bakker, A., and Zyskind, J. W. (1992) Escherichia coli 
cells lacking methylation-blocking factor/leucine-responsive regulatory protein have precise 
timing of initiation of DNA replication in the cell cycle. J. Bacteriol. 174:3078-3082. 

Zyskind, J. W., Svitil, A. L., Stine, W. B., Biery, M. C, and Smith, D. W. (1992) RecA protein 
of Escherichia coli and chromosome partitioning. Mol. Microbiol. 6:2525-2537. 

Svitil, A. L., Cashel, M. and Zyskind, J. W. (1993) Guanosine tetraphosphate (ppGpp) inhibits 
protein synthesis in vivo: a possible protective mechanism for starvation stress. J. Biol. 
Chem. 268:2307-2311. 

Thomas, P. M., Golly, K. F., Zyskind, J. W., and Virginia, R. A. (1994) Variation of clonal, 
mesquite-associated rhizobial and bradyrhizobial populations from surface and deep soils by 
symbiotic gene region restriction fragment length polymorphism and plasmid profile analysis. 
App. Environ. Microbiol. 60: 1146-1153. 

Thomas, P. M., Golly, K. F., Virginia, R. A., and Zyskind, J. W. (1995) Cloning of mesquite 
rhizobial and bradyrhizobial nod gene regions and nucleotide sequence of the mesquite 
rhizobial nodD gene. App. Environ. Microbiol. 61:3422-3429. 

Froelich, J., Phuong, T. and Zyskind, J. W. (1996) Fis binding in the dnaA operon promoter 
region. J. Bacteriol. 20:6006-6012. 
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Kalabat, D., Froelich, J.,.Phuong, T., Forsyth, R. A., Newman, V. G., and Zyskind, J. W. (1998) 
Chitobiase, a new reporter enzyme. BioTechniques 25:1030-1035. 

Molina, F., Jimenez-Sanchez, A., Zyskind, J. W., and Guzman, E. C. (1999) Chromosomal 
insertions localized around oriC affect the cell cycle in Escherichia coli. Biochimie 81:811- 
818. 

G. C, K., Ozcan, F., Guzman, E. C., Smith, D. W., Newman, V. G., and Zyskind, J. W. (2000) 
Role of DNA methylation at GATC sites in the dnaA promoter, dnaApl. J. Mol. Microbiol. 
Biotechnol 2:301-310. 

Forsyth, R. A., Haselbeck, R. J., Ohlsen, K. L., Yamamoto, R. T., Xu, H., Trawick, J. D., Wall, 
D., Wang, L., Brown-Driver, V., Froelich, J. M s G. C, K., King, P., McCarthy, M., Malone, 
C, Misiner, B., Robbins, D., Tan, Z., Zhu, Z, Carr, G., Mosca, D., Zamudio, C, Foulkes, J. 
G., and Zyskind, J. W. (2002) A genome-wide strategy for the identification of essential 
genes in Staphylococcus aureus, Mol. Microbiol. 43:1387-1400. 

Haselbeck, R., Wall, D., Jiang, B., Ketela, T., Zyskind, J., Bussey, H., Foulkes, J. G., and 
Roemer, T. (2002). Comprehensive essential gene identification as a platform for novel anti- 
infective drug discovery. Current Pharm. Design 8:99-1 10. 

Grigorian, A. V., Lustig, R. B., Guzman, E. C, Mahaffy, J. M., and Zyskind, J. W. (2003) 
Escherichia coli Cells with Increased Levels of DnaA and Deficient in Recombinational 
Repair have Decreased Viability. J. Bacteriol. 185:630-644. 

Books, Chapters in Books, Reviews, Minireviews 

Smith, D. W., Kemper, C, and Zyskind, J. W. (1975) Stimulation of DNA replication in vitro by 
Escherichia coli periplasmic factors. In DNA Synthesis and its Regulation, M. Goulian and 
P. Hanawalt, eds. (Menlo Park, CA: W. A. Benjamin, Inc.) pp. 270-295. 

Smith, D. W., Deen, L. T., Vuong, T. M., and Zyskind, J. W. (1980) Recombinant DNA 
methodology and the study of DNA cell surface interactions in bacteria. In Microbiology 
1980, D. Schlessinger, ed. (New York: ASM), pp. 297-301. 

Zyskind, J. W., Deen, L. T., Harding, N. E., Pritchard, R. H., and Smith, D. W. (1980) The 
Salmonella typhimurium origin of DNA replication. In Mechanistic Studies of DNA 
Replication and Genetic Recombination, B. Alberts, ed. (New York: Academic Press), pp. 
181-188. 

Zyskind, J. W., Harding, N. E., Takeda, Y., Cleary, J, M., and Smith, D. W. (1981) The DNA 
replication origin region of the Enterobacteriaceae. In Structure and DNA-Protein 
Interactions of Replication Origins, D. S. Ray, ed. (New York: Academic Press), pp. 13-25. 

Zyskind, J. W., Smith, D. W., Hirota, Y., and Takanami, M. (1981) The consensus sequence of 
the bacterial origin. In Structure and DNA-Protein Interactions of Replication Origins, D. S. 
Ray, ed. (New York: Academic Press), pp. 26-28. 

Soto-Gil, R. W. and Zyskind, J. W. (1984) Cloning of Vibrio harveyi chitinase and chitobiase 
genes in Escherichia coli. In Chitin, Chitosan, and Related Enzymes, J. P. Zikakis, ed. (New 
York: Academic Press), pp. 209-223. 

Zyskind, J. W. and Smith, D. W. (1986) The bacterial origin of replication, oriC. Cell 46:489- 
490. 
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Rokeach, L. A., Chiaramello, A., Junker, D. E., Crain, K., Nourani, A., Jannatipour, M., and 
Zyskind, J. W. (1986) Effects of DnaA protein on replication and transcription events at the 
Escherichia coli origin of replication, oriC. In Mechanisms of DNA Replication and 
Recombination, UCLA Symp. Mol. Cell Biol., vol. 47, T. Kelly and R. McMacken, eds. 
(New York: Alan R. Liss, Inc.), pp. 415-427. 

Soto-Gil, R. W., Childers, L. C, Huisman, W. H., Dahms, A. S., Jannatipour, M., Hedjran, F., 
and Zyskind, J. W. (1988) N,N f -Diacetylchitobiase of Vibrio harveyi. Methods Enzymol. 
161B:524-529. 

Smith, D. W., and Zyskind, J. W. (1989) The chromosomal DNA replication origin, oriC, in 
bacteria. In Chromosomes: Eukaryotic, Prokaryotic, and Viral, Vol 3, E. W. Adolph, ed 
(CRC Press, Boca Raton, Florida) p. 27-64. 

Zyskind, J. W. (1990) Priming and growth rate regulation: questions in initiation of DNA 
replication at oriC in Escherichia coli. In The Bacterial Chromosome, M. Riley and K. 
Drlica, eds. (ASM Press, Washington), pp. 269-278. 

Zyskind, J. W. (1992) Recombinant DNA-basic procedures. In Encyclopedia of Microbiology, 
Volume 4, J. Lederberg, ed. (Academic Press, San Diego), pp. 4734-4742. 

Zyskind, J. W., and Bernstein, S. I. (1992) Recombinant DNA Laboratory Exercises. Revised 
edition, Academic Press, San Diego. 

Zyskind, J. W., and Smith, D. W. (1992) DNA replication, the bacterial cell cycle, and cell 
growth. Cell 69:5-8. 

Zyskind, J. W. (1998) Book review. ASM News 64:416. 

Zyskind, J. W. (2000) Recombinant DNA-basic procedures. In Encyclopedia of Microbiology, 
Volume 4, Second Ed. J. Lederberg, ed. (Academic Press, San Diego), pp. 55-64. 

Zyskind, J. W., and Smith, D. W. (2001) Ori sequences. In Encyclopedia of Genetics, Volume 4, 
S. Brenner and J. Miller, eds. (Academic Press, San Diego), pp. 1381-1387. 

Patents and Patent Applications 

Zyskind, J. W. and Forsyth, R. A. Method for Identifying Microbial Proliferation Genes, issued 
May 8, 2001, U.S. Patent # 6,228,579. Abstract: A method for identifying endogenous 
microbial proliferation genes for growth and viability is disclosed herein. The method 
involves exogenous nucleic acids that are used to conditionally produce antisense inhibitors 
of endogenous complementary mRNAs in a microorganism. Antisense fragments that result 
in lethality when expressed indicate that the endogenous gene is a proliferation gene. The 
method can also be used with sequences in sense orientation. The strategy can be used to 
identify new gene targets for novel antibiotics. 

Zyskind, J. W., Ohlsen, K. L., Trawick, J., Forsyth, R. A., Froelich, J. M., Carr, G. J., 
Yamamoto, R. T., Xu, H. H. Genes Identified as Required for Proliferation in Escherichia 
coli. Intenational patent application Publication No. WO 00/44906. 

Zyskind, J. W. Chitobiase as a Reporter Enzyme. USA patent application filed. 

Zyskind, J. W. Use of Ectoenzymes and Secreted Enzymes to Monitor Cellular Proliferation. 
USA and PCT (International) patent applications filed. 
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